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Introduction 

The  objective of the  research was  to determine a method for 

evaluating  the size of a seismic source using amplitudes and/or energy 

content of  the seismic waves generated by the  source.    Each distance- 

range  (local,  near-regional,   regional,  and  teleseismic) was  considered 

separately to divide  the major problem into several smaller ones. 

During the report period only the  initial seismic disturbance was 

considered for this work.    Eventually,  th      work should  involve other 

phases as well as  the   initial P waves  that were  considered.     Data 

recorded  from Gnome,   'rterdhat.   Haymaker,  and Shoal  nuclear explosions 

were chosen to represent the seismic sources  for this work. 

In the  following section the research that was done  for seismic 

waves  recorded  in the various distance  ranges will  be discussed.     In 

general,   the continuity of energy of the  seismic waves  recorded from 

the above explosions was  sought  for  the  entire  range  of  distances  over 

which the seismic waves were recorded. 

Approach tc the Research 

In essence,   the analytical w^ik iuvoived iavestigating the 

character of primary waves generated by explosive sources.    Topics 

that were  Investigated are the  theoretical source function for local 

ranges;   comparison of observed data with  the   theoretical source at 

local  ranges;  applying the work of Werth,   Herbst,  and Springer (1962) 

entitled "Amplitudes of Seismic Arrivals  from the M Discontinuity"   to 

seismic  observations at near-regional distances;  and determining a 



method tor normalizing priirary amplitudes and energy to the sottcc at 

regional and teleseismic distances. The following is a discussion of 

the work done for each of  the distance  ranges. 

(e)  Local Distances:    A  theoretical  source  (Blake,   1952) has  been 

found that  is believed to be consistent with observations   in this 

range  of distances.     Observations  from Gnome  have  h»en compared to the 

theoretical source,   and currently three additional sets  of  data  (Hardhat, 

Hivmaker.   and Shoal)  are  being  compared to  it.     Berg and  Papageorge 

(1964)   investigated this  theoretical source using the parameters 

obtained from the Gnome nuclear explosion.    This analysis  showed, 

among other things,   that a  long-period displacement field was  inherent 

with this model,  which seemed  in accord with observations made by the 

Sandia   Corporation and others.    A complete description of the comparison 

of the  theoretical  source with  the Gnome  nuclear explosion was published 

by Berg,   Trembly,  and Laun (1964).   At present data from near-regional, 

regional,   and  teleseismic distances are  being  reduced,   propagated back 

to the  source  region,   and compared with the  findings  listed  in the 

paper given above. 

(b)  Near-Regional and Regional Distances:    The method outlined  by 

Werth,   Herbst,  and Springer (1962)   is currently being used with the 

data  from Gnome.     Tne practical aspects  of  this method are  being 

investigated.    Mr.   Philip Laun  is  currently working on a   thesis  problem 

which  involves  this work and  the Gnome nuclear explosion only.     Initial 

efforts   involving extending the  findings  of   this  thesis  using data 

from Hardhat,   Haymaker,  and Shoal should  be  completed  in 1965. 
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(c) Teleseismic Distances:    Travel tines and amplitudes have  been 

checked  to determine  the usability of data   in this   range  of distances. 

Amplitudes of the  first arrivals  for the Gnome data and  the data  for 

the  three additional explosions are  being processed  to determine  the 

best method to normalize amplitudes and energy  to determine  the  size 

of the  source.    Mr.  Suryya Sarmah is doing a  thesis  on the normalization 

of amplitudes and energies,   recorded at  teleseismic  distances,   to the 

near-source region. 

In all of  the above  Investigations,  amplitudes,   Fourier transforms 

of amplitudes,  energy,  and energy spectra are  being considered.    Much 

of the research depends upon comparing observed data with theoretical 

data.    Thus,   considerable emphasis  has been placed on finding the 

correct  theoretical moOel with  which to compare  the observations.    When 

the analytical work for all of the four ranges has been completed,   It 

will be tied together,   the overall objective being to determine the 

size of  the source from recordings made at all ranges. 

Other Research Resulting In Publication 

a) Berg,   Gaskell,  and Rlnehart  (196U)  studied  the  relationships 

between earthquake energy   release and  l&Ostasy over  large  portions  ol 

the earth.     This work showed a  definite  relationship between the 

earthquake energy  released  from given areas and the average   Isostatic 

anomalies  of  those  areas. 

b) Papageorge  (1964)  presented a   thesis  to  the  Department of 

Electrical Engineering entitled "Design of an Electrical Analog for 

Spherical Wave  Propagation  In Solid Elastic Media."    This   thesis 
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invpstignles  the  design of electrical analogs  to represent  the   propa- 

gation of  seismic waves.     It was  partially supported by monies from 

this grant.    Copies of  this  thesis have been sent to the Air Force 

Office  of Scientific Research. 
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